The low performance of The Trends of Mathematics and Science Study (TIMSS) results were investigated in depth through interviews with math and science supervisors from the Ministry of Education in Kuwait. A qualitative approach was employed to consider the factors that may affect TIMSS results in the past and understand the reasons of TIMSS results. The outcome of this study was limited to the perspectives of science and math supervisors who participated or worked in the TIMSS study. Their participation in TIMSS was positive even if the results of the study were not because it helped initiate reform in curriculum, assessment, and quality of teaching. However, the participants expressed concerns and variables that need to be aware of in order to perform better not only in TIMSS but also in science and math education in general.
Introduction
The Trends of Mathematics and Science Study (TIMSS) is part of a series of studies by The International Association for the Evaluation of Educational Achievement (IEA). TMISS study is a worldwide research project that takes place every four years. It began in 1995, when fourth and eighth grades were tested (Mullis, Martin, Gonzalez, & Chrostowski, 2004) .
Kuwait, like many other countries, joined the TIMSS study based on a recommendation from the World Bank in 1995 (Wiseman, Alromi, & Alshumrani, 2014) . The World Bank advised the stakeholders at The Ministry of Education (MOE) to participate, as the reform process took place in the education system of Kuwait (Winokur, 2014; Wiseman, Alromi, & Alshumrani, 2014) . There were many reasons to participate: the structure of TIMSS helps in providing data about trends in mathematics and science achievement over time; it assesses the knowledge and skills around the world; and it allows researchers to collect extensive background information about the quantity, quality; and content of teaching (Mullis et al., 2004) . It also provides international benchmarks that may assist policy makers in identifying the comparative strengths and weaknesses of their educational system. Therefore, the findings from TIMSS can be used  to inform education policy about their status compared to other countries;  to improve teaching and learning in mathematics and science for pupils;  to develop and improve the educational system's capacity to engage in national strategies for educational monitoring and improvement; and finally,  as a stimulus factor for more reforming processes to improve education (Mullis et al., 2004) .
Based on advice from the World Bank, stakeholders at the MOE wanted to explore the performances of their students in both math and science in TIMSS, but the results were not keen nor enthusiastic. Kuwait participated in the study in 1995, 2007, and 2011 . Unfortunately, the scores were below average every time Kuwait participated. Consequently, massive reform calls and plans took place in the MOE with regards to curriculum, assessments, and other development plans (Alqabas Newspaper, 2013; Wiseman, Alromi, & Alshumrani, 2014) . study was to investigate the case of TIMSS from the perspective of supervisors. The reason for selecting supervisors was because of their role at MOE in general and their role in TIMSS specifically. Supervisors in Kuwait look over teachers, schools, curricula and assessments. Yet the supervisors were in charge of and involved in many activities during TIMSS (Alkandari 2006 , MOE, 2009 National Report of Kuwait, 2008) . They were responsible for writing the report, establishing awareness, and grading the tests. Therefore, instead of focusing on participants such as teachers, parents, and their students, we wanted to know the role of the mediator or the facilitators in TIMSS. Our goal and the outcome from this paper was to investigate, in depth, the reason Kuwait is at the bottom of the list in TIMSS in both math and science.
Thus, our research question was, "Among all of the years of participation in TIMSS, why do students still achieve low scores compared to other countries?" This study explores and investigates the problem from supervisors' perspectives.
Literature Review

The Structure of TIMSS
The structure of TIMSS not only looks into the performance of the students in the test but also investigates the surrounding factors that may affect their performance in the tests (Mullis et al., 2004; Mullis, Martin, Foy, & Arora, 2012) . The contextual framework and background questionnaires of TIMSS consider the relationship between student's achievements based on certain factors. Therefore, TIMSS examines these factors: curriculum and benchmarks, schools, teachers and their preparations, classroom activities, and students. The data are collected through surveys given to school leaders, teachers, parents, and their students.
The first factor in the TIMSS contextual framework, the development of curriculum, takes into account the viewpoint of society: which role the education system serves, students' needs, and what is important to be taught (Mullis et al., 2012) . Next, TIMSS views school as an institution that serves in implementing the goals of the curriculum by focusing on certain indictors (Mullis et al., 2012) .
Next, TIMSS also look for indicators regard the quality of school such as "organization of the school; school goals; roles of the school principal; resources to support mathematics and science learning; parental involvement; and a disciplined school environment." (Mullis, Martin, Ruddock, O'Sullivan, & Preuschoff, 2009, pp. 9-14) . The third factor in TIMSS, and the primary one, was the teacher. The TIMSS study views teachers as the agents that implement the curriculum, and their practices in the class affect student learning (Mullis et al., 2012) . Thus, TIMSS focuses on certain issues regarding teachers' qualifications: teachers' preparation programs; hiring and recruitment, including certifications, induction, and professional development; and teaching styles and assignments (Mullis et al., 2009 ). In addition to teacher practices, classroom activities are also considered; such as how much of the curriculum is being implemented in class and which educational approaches are being used. Finally, the TIMSS study examines students and their backgrounds, their attitudes towards learning, and their performance in math and science (Mullis et al., 2009) . The TIMSS study values all of the previous factors by using sets of questionnaires for each party and an assessment tool, using multiple-choice and short answer questions, to examine students' performances in math and science.
TIMSS Study in Kuwait
Kuwait has invested considerable amounts of its oil wealth into developing education (National Report of Kuwait, 2008) . The proportion of spending on education in Kuwait was 14.8% of the gross domestic product in 2012. However, despite the educational efforts and significant financial investments made by the MOE, the quality of education is still questionable and concerns different stakeholders due to the modest results in different global studies such as TIMSS and PIRLS (National Institute of Education, Singapore [NIE] Report, 2013; Wiseman, Alromi, & Alshumrani, 2014) . These results pushed for more reform in the education system, with a focus on the quality of the system. There are numerous challenges to face, from managing the system to developing, improving, and reforming it. Participation in TIMSS came across the MOE plans while they were establishing reforming in the system with cooperation from The World Bank (Wiseman, Alromi, & Alshumrani, 2014; NIE Report, 2014 ). In 1994 , 2007 , and 2011 , the MOE was responsible for conducting the TIMSS study. The MOE formed committees of specialists with the collaboration of professors from Kuwait University, The Public Authority for Applied Education and Training, and supervisors (National Center for Educational Development [NCED], n.d.; Wiseman, Alromi, & Alshumrani, 2014) . The upcoming TIMSS in 2015 will be under the supervision of NCED, with the cooperation of MOE from the supervisory department, Kuwait University, and The Public Authority for Applied Education and Training (NCED, n.d.) . Currently, NCED is working on establishing awareness in the field and among the community, including parents and students (NCED, n. d.). Vol. 11, No. 27; curriculum. It has been observed that the tests do not represent a challenge to the students, especially with respect to complex issues or to applying knowledge and skills. Thus, the current examination system allows the majority-if not everyone-to move to the advanced stages of learning but misleading to reality (Al-Manabri et al., 2013; Barber, Mourshed, & Whelan, 2007) .
Next, the NIE Report (2013) noted the absence of quality teaching among many teachers at MOE. The MOE did not request any type of certifications prior or during teaching. Also, there has been a shortage of training or professional development for teachers due to the limitations prescribed for the training budget, which was estimated at 400 thousand dinars annually for all employees, including teachers, administrators, and staff in 2013 (NIE Report, 2013) . In addition, cultural habits, such as caring for family and considering teaching as female job, perhaps enable many motivational factors for teachers to improve their knowledge about the subject and pedagogical skills (NIE Report, 2013; Winokur, 2014 ).
In conclusion, Since supervisors are responsible for developing teachers, implementing curriculum, and assessing students, therefore, supervisors to find out from their perspective what is going on in the field and what changes have been made regarding improving and reforming science and math education based on TIMSS results.
Method
In order to understand the situation while TIMSS was taking place and the reasons that students' performance may have been affected, the perspectives of the first senior supervisors and supervisors who participated effectively in the TIMSS study was important. Supervisors, as mentioned in the literature review, were involved in many tasks regarding students' performance. Thus, we used a qualitative approach, utilizing an in-depth interview technique for all first supervisors from all school districts, followed by supervisors. The rationale for using this design was to understand the challenges facing education systems in Kuwait. The case study would help in generating deeper insights on the specific needs for improving learning outcomes and enhancing performance.
Instrument
The guideline for developing the structure of the interview questions was the conceptual framework of TIMSS. The TIMSS study investigated the factors that may have an impact on students' performance. We wanted to ask supervisors questions about their perspectives in terms of the context of teaching, curriculum, assessment, and teachers. In addition to that, we asked them about TIMSS itself and their perceptive about it and their own experience (see Table 2 ). Therefore, the interview questions were divided into five main sections, and were based on the structure of TIMSS and the awareness of TIMSS. After developing the interview questions, a specialist in qualitative methods reviewed them to ensure validity. Then we translated the questions into Arabic before conducting the research. 
Participants
Our population in general was limited to the supervisory department at the MOE. The MOE has six school districts in the six counties of Kuwait. Each district has a senior supervisor, and six to seven supervisors work under their administration (MOE, 2014; National Report of Kuwait, 2008) . For the purpose of confidentiality of the supervisors, we decided not to provide any information that can identify the senior supervisors, supervisors, or the school district that they belong to.
In general, the proportion of females was higher than males. The years of experience for senior supervisors in the field of education was not less than 20 years, and for supervisors it was not less than 15 years. Therefore, in the results section, we will only refer to the "he/she" identity of our participants to assure that they are not being identified.
Procedure
After the interview structure was developed. We started our data collection in late December in 2014 to January of 2015. We contacted the senior supervisors in both science and math for the six school districts in Kuwait: a total of 12 senior supervisors. The senior supervisors provided us with contact information for the supervisors in their districts whom were in involved in TIMSS. We contacted seven science supervisors and six math supervisors, for a total of thirteen. Therefore, the total number of participants in this study was 25 supervisors from both science and math subjects (see Table 3 ). Vol. 11, No. 27; Interviews were conducted over the telephone, with duration of one and a half to two hours. We took detailed notes on respondent's answers. After that, the respondents' notes were translated, organized, and coded. We started to map the major concepts, factors, and evidence. For analysing the data, scheme-based analysis was employed. The major coding system will focus on the open coding procedure, using a grounded theory research design. Using this approach, the data were subjected to several stages of analysis, where emergent categories were anticipated to provide insight into the nature of the challenges and allow the use of evidence-based interpretations of the findings. Both researchers crossed code interviews for reliability. Last, the outcomes of supervisors' interviews were presented in the results.
Results
The results were divided based on the following: context of teaching math and science, the current curriculum, teaching, and assessment. In each section, we provided the most powerful quotes, and the main themes were found as we were analysed the data and translated the interviews. For the purpose of confidentiality, we only reported the responses very generally to keep the identity anonymous.
The Teaching Context
The teaching context varies between math and science. Both senior supervisors and supervisors of math reported that the teaching context is lacking from many shortages, and the sizes of the classrooms were not adequate for the number of the students. Most math senior supervisors and supervisors reported that even the equipment in math classes were not available for many teachers to demonstrate or "do math" while teaching certain concepts, such as geometry. They also reported that some schools were not using technology in classrooms, but some of them said that some school administrations, especially in girls' schools, were aided with technology, such as iPads. Three out of five math supervisors reported that some teachers purchased tools with their own money. Most of the math senior supervisors and supervisors mentioned that teachers are still applying the traditional method while teaching math. One of them said, One of the senior supervisors reported that teachers try hard to use the exploration method while teaching math, but they usually go quickly with less participation from students because of the overloaded curriculum. Her perspective about the size of the classrooms was not very different from her colleagues in the other districts. Her elaboration reflected on most of the other participants in terms of school environment:
Principals are trying very hard to overcome the new small designs of schools. Nevertheless, still they cannot control other things due to the structure of the school. One dust storm can fill the school with dust and make the place unhealthy for the students. In addition, the schools are cold in winter and hot during autumn and toward the end of school year in May and June. I can summarize this by saying many schools but not all are missing the quality of safety.
Science classes on the other hand seemed to have fewer problems in terms of classroom size due to the availability of labs. However, they still have some concerns due to teacher practices. One senior supervisor said,
The ministry provided equipment and technology to support the science labs. We also have lab assistants to help prepare labs prior the class. In every school budget, a certain amount of cash is being spent for labs. The main problem will always remain with teachers who prefer to teach science using old, or let's say out-dated methods. You know, no matter how many tools we have, the traditional method is still dominating.
Another supervisor elaborated about the teaching method:
We have a problem with integrating the goals and the objectives into doing and practicing science. The majority of perspectives about the school atmosphere were negative. Interviewers claimed that schools induce students to study for tests for all subjects, including math or science. The students are surrounded with people that want them to pass the test whether they understand the subject or not. Both science and math supervisors said that our teaching methods and systems are turning our students into passive learners. One of the science senior supervisors said, "Our students are smart, but the unfair system caused them to perform poorly."
Curriculum
The curriculum was the second set of questions in the interview. Supervisors revealed many issues regarding the math and science curriculum. Once we addressed the question about the curriculum, the first reaction we received from supervisors in general was the textbook. Then they expand their thoughts about goals, objectives, concepts, and everything relating to curriculum. The teaching methods and the assessment are all tied up to the textbook, which is considered the curriculum.
In general, recently, Kuwait began implementing the revised mathematics curriculum using new textbooks gradually, beginning with Grades 1-3 in the 2008-09 academic year, Grades 4-5 in 2009-10, Grades 6-7 in 2010-11, and Grades 8-9 in 2011-12. The science curriculum also has been under revisions in terms of books. As with mathematics, Kuwait began implementing a revised science curriculum with new textbooks gradually, beginning with Grades 1-3 in the 2008-09 academic year, Grades 4-5 in 2009-10, Grades 6-7 in 2010-11, and Grades 8-9 in 2011-12. The new curriculum contains the same basic concepts that existed in previous curricula, including international, structural, and cumulative concepts, but topics are presented in a new way, with deeper explorations of scientific facts and concepts.
First, the math senior supervisors and supervisors expressed their concerns about curriculum. The curriculum has endless topics and concepts that limit teachers to a few examples due to the shortage of time. The math senior supervisors and supervisors in different districts all agreed that the math curriculum is overloaded across all grades. They also believed in the importance of math as a core subject because it deals with logic and develops the students' thinking and their abilities to solve problems. In terms of TIMSS and the math curriculum, they expressed that the concepts of TIMSS do not differ much. However, they said that topics in the curriculum are overlapped. The description drawn about the math curriculum seemed that priorities and trivial topics are mixed together, which makes the curriculum long and overwhelming for both teachers and students. Science shared some similarities with math when it comes to the curriculum, but they had some differences. The science senior supervisors expressed their concerns about the amount of hours per week for science class, as the curriculum has too many topics to be covered. Science in elementary and middle school has only three hours per week, and this amount of time is not enough in many cases to cover the overloaded curriculum. A senior supervisor said the following: Vol. 11, No. 27; The science supervisors' responses were positive regarding the textbooks and curriculum but not the teaching methods or how the curriculum is being implemented. They claimed that the science curriculum has 60% of TIMSS concepts. One of the senior supervisors said about the curriculum, 
Teachers
The perspectives about teachers were ramified. In general, supervisors expressed their concerns regarding teachers in terms of the following: teachers' practices, preparation programs in colleges, non-Kuwaiti teachers, recruitment system for teachers, and shortages of professional development. Most of the teachers have a bachelor degree; the two-diploma graduates began decreasing proportion of all disciplines after the MOE stopped hiring teachers with less than a college education degree. Any shortages of teachers, in science and math, will be filled by hiring foreign teachers from the Middle East. Mostly, the attrition and the turnover is higher among male teachers. The cultural perspectives is that the teaching profession is considered a female profession because it is stable with summer vacations. On the other side, supervisors expressed that men were not very motivated towards teaching math and science due to the cultural view and low payment compared to other fields in the market.
The next issue was the preparation programs at Kuwait University and PAEET. There was not an agreement of how well the programs of math or science in colleges in Kuwait. Some supervisors complained about the passive teaching programs when preparing teachers, while others said that the colleges of education prepare well-trained beginner teachers. Nevertheless, the worries were about the number of graduates and the proportion of the needs at MOE. The math supervisors expressed their worries from the decline in terms of graduates in math education programs at college in Kuwait. One of the senior supervisors said,
The newcomers from the math education colleges are very smart, but in many cases are shocked with the amount of work and they also get disappointed with the inequality in the system. For example, the promotion structure delays some subject like math, and we cannot do anything about it as supervisors, although we are assessing their performance. Besides, they are getting overloaded from the administration.
Regarding math teacher needs and how teachers are teaching students, she responded, The science supervisors' main concerns were the shortage of physics and chemistry teachers. In Kuwait, we only have three Kuwaiti male physics teachers, and the rest are not Kuwaiti. They expressed their concerns on how to build capacity while the advantages in the profession are not very attractive. They also showed their concerns regarding the quality of non-Kuwaiti teachers. Hiring foreigner teachers is missing the standards and the qualifications. Many foreigners do not know about the MOE system and have some cultural differences even if they are from the same region. Also, non-Kuwaiti teachers are paid less, which causes inequality and a lack of motivation. Teachers' needs did not differ from the math supervisors in terms of professional development and supporting teachers in the field. They elaborated more in terms of the teaching methods by expressing their 
Assessment
Regarding assessment, the concerns and problems discussed by the science and math supervisors were the following: negative parents' involvement, teaching for testing, and cheating. Most science and math exams focus on memorizing the facts. The supervisors were forced to limit the tests to the memorization level, leaving the understanding and critical questions outside the assessment system due to the political pressure and the parents' pressure; all they care for is passing the students to the next level.
In addition, the assessment structure prevents teacher from developing their formative assessment skills. The major proportion for grades are always left for summative tests, which keeps the cycle of teaching for testing active while teaching for understanding barely takes place in the system. Assessments are misleading the community; the memorization type of test prevents students from solve problems and applying what they have learned in class and in the assessment Therefore, this pressure of limiting the test questions to memorizing facts caused another problem in the assessment and evaluation system. Students will not take any test, or study seriously unless for grading or rewarding. The MOE assessment outcome is misleading and does not show or differentiates outstanding students. One of the supervisors in math explained the situation of the assessment: 
TIMSS Awareness
The responds regarding the participation in TIMSS were very positive. Supervisors worked in TIMSS in different roles: two of them were research coordinators at TIMSS and others worked in translating, meeting with teachers, grading, and writing final reports about TIMSS. All the participants agreed about the importance of participation in TIMSS, and it was beneficial even with the low performance of students. The TIMSS study showed the errors in the system, the teaching style, student's motivation toward learning, the assessment, and curriculum. Since the first participation in TIMSS in 1994, the MOE started to reform curriculum and worked hard to use advanced textbooks that cover and share many international concepts in math and science. The reform did not hit the math and science subjects, but major things started to change. Other organizations and centres are now interested in contributing in this reform after TIMSS, such as NCED.
Supervisors also expressed their worries about their readiness to participate in international studies such as TIMSS. They said they are not ready but they still do not want to be isolated and decline from such studies. One of the math supervisors said the following: 
Discussion and Conclusion
Kuwait has participated in TIMSS three times and is going to participate in a few months in TIMSS 2015. The TIMSS 2011 results echoed a clear commitment to follow up on implementing focused measures to achieve success in advancing education. The study argued that reform initiatives in education are not limited to funding but extend to include adjustments to existing policies related to administrative operations, teacher quality and training, and the assessment and evaluations system at MOE. In this study, the focus was to look deep and investigate from supervisors' perspectives through a qualitative study about the poor performance of students in math and science.
In-depth interviews were conducted with supervisors and senior supervisors in science and math, and generalizations about the results are limited to the sample because small samples were chosen and a random sampling methods was not used. With in-depth interviews, we were able to provide valuable information for stakeholders and researchers who are interested in TIMSS and reforming the system in Kuwait. Supervisors were able to enrich the study with their field experience in curriculum, teachers, assessment, and participating in TIMSS. There were issues in every part that has an impact on student's performance; however, there were other factors that may affected the results of TIMSS. The tone of supervisors, in general, was passive. They seemed to have less authority and were more like reporters or inspectors about the field.
Their responses showed that the problem was beyond student achievement. The context, methods, and assessment did not fully provide the appropriate guidance for students to achieve. First, the curriculum is missing national standards to guide it, whereas TIMSS is based on international benchmarks and standards, so the comparison was like comparing oranges to apples. The curriculum at MOE is to teach and be able to finish textbooks while internationally many countries are teaching certain topics and concepts to meet a set of standards (NIE Report, 2014) . In addition, supervisors kept talking about textbooks as a guide, not a tool to the curriculum, and some of them considered developing textbooks to be equivalent to developing curriculum. The curriculum is missing the standards, but MOE and NCED are working to develop national standards for teachers, curriculum, and school leadership (Winokur, 2014) . The participation in TIMSS may cause or push the system toward the initiation of the standards.
Teaching styles and methods are still centred on teachers. There are factors that caused teachers to stick to the traditional methods. The overloaded curriculum, the massive amount on summative assessments and tests, and the absence of professional development for teachers are the main factors that cause teachers to teach science and math traditionally. Some supervisors pointed out that the local colleges of education share responsibility in preparing teachers. Based on the interviews, the foreign teachers were not as qualified as the system required. Many foreign teachers are teaching with basic levels, do not get enough training or professional development, and are paid less. With all three factors for recruiting foreigner teachers, we cannot set high expectations for them. Therefore, MOE may consider developing a better system for building capacity while maintaining quality in hiring teachers.
Yet the assessment method used at MOE seemed to be old and traditional. The teaching for testing approach prevents students from critical thinking, and the overloaded curriculum forces the summative assessment such as tests and quizzes to take place instead of other assessment methods. Students are becoming passive learners because of the huge amount of topics and tests. The system at MOE does not apply national exams to measure student performance, which may negatively affect students' performance in TIMSS. Also, the lack of awareness about the importance of TIMSS may benefit from further investigation. It was shown from the interviews that not all supervisors were fully aware of TIMSS, as a result, teachers, parents or students do not know about TIMSS.
Participation in TIMSS seemed to be the motivator for the system to move forward. However, the demands for making a difference in terms of the performance are many. It seemed that supervisors need more authority or at least a voice while making a decision for curriculum, assessment, and teacher development. However, the viewpoints and responses of supervisors about TIMSS may have some misconceptions too. They have the sense that TIMSS study is a competition where some countries loose or win, but TIMSS is a study that helps a certain country to identify their level based on certain criteria. the rationale behind it. Indeed, Kuwaiti performance in TIMSS was very low, but many did not know about TIMSS other than the results. The heads of science and math were not aware enough about TIMSS and standardized testing, which may indicate why our students were not scoring well. Thus, establishing awareness should take place throughout the system, including parents.
The outcome from this research is limited to the sample, and it may be carried on to wider researches quantitatively, but decision makers may want to consider these recommendations:  Improve teacher training and preparation programs toward best practices in curriculum design and educational assessment with a focus on student-centred instruction that promotes the skills of logical thinking and creativity among students.  Institute a system for professional development of in-service teachers and school leaders and to be up-to-date with the latest development of curricula and teaching methods as well as evaluation and leadership.  Establish awareness among parents by asking them to participate, and guide their participation towards students learning rather than passing the test only.  Collaborate with NCED in terms of the TIMSS study and other projects towards better education for all students.  Prepare banks of questions along the lines of TIMSS questions to be distributed to schools. This could include a preparation of an experimental test includes all schools.
 Continue working on the current education reform policy to develop curricula taught at all academic levels and to ensure that instructional materials are properly designed to enhance critical thinking and problem solving skills. The ultimate goal is to encourage creativity and raise the level of student performance on international tests such as TIMSS and PIRLS.
Recommendations for Future Studies
There are many studies that can follow up this one and enrich the field, persuade stakeholders, and help in identifying the problem of low performance. The low performance in TIMSS is a complex matter and has many angles to be discovered. In this research, we limited the focus to the supervisory perspectives. This study is limited the voice of supervisors. We can utilize the outcome of this study to generate a study for teachers, parents, and students about their awareness of TIMSS and the current education for science and math.
